The article analyses the data of bacteriological studies of milk taken from dairy cattle for mastitis identification in 2015-2017. The studies involved standard methods to identify germ cultures and investigate their morphological and biological parameters determining the species of the germs. Microbiological methods of investigation were done in compliance with regulatory document "Guidelines to bacteriological study of milk and cow udder secretion" no. 115-69. As a result of bacteriological studies, positive mastitis tests in milk were obtained, a new composition of pathogens of positive samples was determined, the etiological mastitis structure was analyzed over the last recent years. The dynamics of the etiological mastitis structure indicators over 2015-2017 was studied. The analysis of obtained results established that in the south of Tyumen region over the last three years, the number of positive milk test for mastitis decreased twice; the etiological structure of identified subclinical mastitis of productive animals included three types of bacteria, E. coli, St. aureus, Ps. aeruginosa, which were identified both in associated state and as monocultures. The main exciter of subclinical mastitis over the last three years was Staphylococcus aureus with the percentage in the etiological structure of 49.2%.
INTRODUCTION
Mastitis is quite widely spread in livestock rearing not only in Russia, but also in near and far abroad.
In European countries, the mastitis incidence reaches 12-40%, in USA up to 40%.
In near abroad the spread of the disease fluctuates the same and, depending on geographical location, can reach 60% (in Asian countries).
In Russia, about 50% of total number of culled animals are cows with udder inflammation and hypomastia of various etiology. The subclinical mastitis among other forms amounts to 63% on average.
The inflammatory of lacteous gland for the majority of animals occurs several times a year. The mastitis can occur in any age and manifests less frequently during three first lactations. The occurrence of subclinical mastitis increases with age; for animals older than 8 years it amounts to 94.1%. This disease appears in any season of the year; the maximum percentage is in February-April (about 30%), the minimum is in June-August (11%). Subclinical mastitis more frequently occurs in April and November (13%) and less frequently in August and September (about 6%) [2, 12] .
Main losses from mastitis are decreased milk yield and disability to maximally use the genetic potential of dairy animal yield. Even after successful treatment of mastitis, in majority of cases it leads to hypogalactia or agalactia, while the expenses for the treatment and losses from culling the animals are equal to the cost of 700 liters of milk lost from one cow per year [5, 7, 10, 11] .
Subclinical mastitis causes decreased indicators of food and technological value of milk. Milk becomes dangerous in term of microbiology. For instance, in the previous century, the international symposium on infections in Varna has put cow mastitis on the first place in terms of danger for human health.
Early diagnostics of latent mastitis prevents the development of irreversible pathologic processes in the mammary gland, which preserves sanitary quality of milk and its technological properties, prolongs the period of economical usage of productive animals [1, 6, 9, 14] .
Timely diagnostics of mastitis enables effective treatment of this widely spread disease and, which is particularly important, development of necessary prophylactic measures. Since the subclinical forms of mastitis are spread more than clinical ones, the solution of the problem of subclinical mastitis early detection is of substantial importance for national economy.
Taking into account the role of microbial factor in the development of mammary gland pathology, the researchers constantly report the appreciable sanitary and epidemiological significance of mastitis, especially in lactation cows. Currently, it is hard to distinguish the limit in determination of pathogenic properties of certain microorganisms. They are broadly spread, can proliferate very fast, and the majority of microorganisms become undemanding to the sources of food and energy. Many microorganism that were previously regarded as opportunistic have obtained new properties and habitat and play large role in disease development, including mastitis in productive animals [3, 4, 8, 13, 15] .
In this connection, the research of issues of modern bacteriological diagnostics of mastitis with determination of the etiological structure remains high on the agenda.
II. MATERIALS AND METHODS
The work was done in the Department of anatomy and physiology of the Institute of biotechnology and veterinary at State Agrarian University of North Trans-Urals. The research part of the work was done in the microbiological department of Tyumen regional veterinary laboratory.
We have made the analysis of statistical data of bacteriological research that were made in laboratory conditions in 2015-2017.
The studies of milk samples involved standard methods to identify germ cultures and investigate their morphological and biological parameters determining the species of the germs.
Microbiological methods of investigation were done in compliance with regulatory document "Guidelines to bacteriological study of milk and cow udder secretion" no. 115-69 as of 31.12. 1983 with amendment no. 432-3 as of 06. 12. 1988 ; in force on 14.02.2018.
The bacteriological studies of the milk sample included inoculation of milk in nutrient media with consequent investigation of the biology of cultivated microorganisms. Initial inoculations were made in meat infusion agar, meat infusion broth, CODA medium, blood agar. Reinoculation of cultures to study the biology was made in beef-extract gelatin, Kitt-Tarozzi medium, Kligler medium, Kristenson medium, Endo agar, Simmons agar and others.
The isolated cultures of microorganisms were identified with due consideration of morphological parameters, cultural, biochemical and pathogenic properties.
On the basis of the comparison of morphobiological parameter of the isolated cultures with determinant data, the conclusions were made on their belonging to a specific species.
The received results of bacteriological studies were processed statistically with due consideration of average values, their margins and Student's reliability level (P) using Microsoft Excel and Biostat software.
III. RESULTS AND DISCUSSION
The discovery of latent mastitis with determination of the microbial etiology is possible only by laboratory diagnostics.
Increased requirements to sanitary quality of milk determine the increased number of milk samples received for bacteriological study in the veterinary laboratory of Tyumen. It was noted that in 2016, the number of milk samples brought to the laboratory had almost doubled as compared to 2015, in 2017 it increased almost 1.5 times.
The number of received milk samples and positive mastitis tests over the last three years is presented in Table 1 testify that the number of milk samples received for mastitis test increases. The maximum number (107 samples) of positive tests were determined in 2016 and their percentage amounted to 46.7%. In 2015, the number of positive tests was 91 (71.1%). In 2017, the percentage of positive samples was 38%.
Over the three studied years, the number of positive mastitis tests decreases.
Milk is the secretion of productive animals mammary gland. Hence, its qualitative characteristics depend on the peculiarities of functioning of not only the gland, but the organism as a whole. The structure and physiology of the mammary gland facilitate the formation of its microbiocoenosis. The number and species of microflora of productive animal mammary gland are affected by endogenic and exogenic factors.
The successful therapy and prophylaxis of subclinical mastitis depend on determination of the disease cause. The leading role in mammary gland pathology development is played by microorganisms. It is the presence of specific microorganisms which affects the specificity of pathology development. According to the statistical data, in most cases the latent mastitis bears nonspecific character. Its main excitants are sanitary indicator microorganisms.
All the afore mentioned was used to analyze the etiological structure of identified mastitis.
The analysis results over the last three years are presented in Figure 1 and Table 2 .
The data in Fig. 1 demonstrate that on average over the three years, the composition of the etiological structure of identified mastitis is represented by such bacteria as E. coli, St. aureus, Ps. aeruginosa. The maximum occurrence (49.2%) in the etiological structure is specific for Staphylococcus aureus. The minimum occurrence (9.8%) is specific for Pseudomonas aeruginosa. A number of authors report that the etiological structure of mastitis is unstable and can very under different factors. In this connection we have analyzed the etiological structure of mastitis for every studied year. The result are presented in Table  2 . The data in Table 2 tell that in 2015, the maximum occurrence in the structure of species isolated from positive mastitis milk tests is specific for cocci; the minimum occurrence is specific for pseudomonas. The same relation was identified in 2016 and 2017.
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The dynamics of etiological mastitis structure in 2015-2017 is depicted in Figure 2 . The largest number of staphylococci was identified in 2015; they had the largest occurrence (53.8%) among isolated microorganisms over the three years. In 2016 and 2017, the number of samples from which staphylococcus was isolated decreases (46.7% and 47.1%, respectively).
The pseudomonas over the three years reached the maximum (14%) in 2016, while in 2015 it was among minimum positive tests (6%) over the whole studied period.
The percentage of coliform bacterium isolation from milk in 2015 and 2016 remained almost on the same level (39.6% and 39.3%), but in 2017 its occurrence in the etiological mastitis structure reached 44.1%.
We have analyzed the mastitis milk tests obtained in July of 2017. In total, 36 samples were received: 24 from cows and 12 from goats. Among the samples, 12 were positive (33.3%). In the positive tests we isolated Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus. ТABLE According to the data, from 36 tests, negative are 66.6%, the percentage of E. coli is 13.8%, St. aureus 11.1%, Рs. aeruginosa 8.3%.
The data derived after the studies of the etiological mastitis structure are given in Figure 3 . The largest percentage in the etiological mastitis structure (41.7%) is taken by coliform bacterium, the smallest (25%) by Ps. aeruginosa. The percentage of St. aureus was 33.3%.
The revealed relation of species in the etiological mastitis structure in July differs from average yearly data. While in July, the largest percentage is specific for E. coli (41.7%), over the whole 2017 is is specific for St. aureus (47.1%). Hence, the relation of species in the etiological mastitis structure fluctuates dependending on the season. For summer, active proliferation and accumulation in the environment is specific for E. coli. As a result, the frequency of pathologies induced by coliform bacterium, mastitis in particular, increases. 
It is reliably known that subclinical mastitis more frequently occurs in lactation cows, as compared to other productive animals.
We have made the analysis of the etiological mastitis structure with due consideration of species from which the milk samples were taken. Among 36 studied samples in July, 24 were taken from cows and 12 from goats (Figure 4 ). Fig. 4 . Species from which milk samples for mastitis were taken Among the studied milk samples 66.7% were taken from cows and only 33.3% from goats.
Among 24 samples of cow milk 8 (33.3%) were positive and 16 (66.7%) were negative.
The etiological mastitis structure for cows is depicted in Figure 5 . According to the data, the etiological mastitis structure of cows is represented by 3 bacterial species (E. coli, St. aureus, Ps. aeruginosa). The largest percentage in the structure is taken by pseudomonas (37.5%), the smallest one is taken by staphylococcus aureus (25%).
Among 12 samples of goat milk 4 (33.3%) were positive and 8 (66.7%) were negative.
The etiological mastitis structure for goats is depicted in Figure 6 .
The received data tells that the etiological structure of goats includes two species (E. coli, St. aureus). The percentage of isolated species in the etiological mastitis structure of goats is the same and amounts to 50%.
IV. CONCLUSIONS
The analysis of the bacteriological mastitis testing of milk taken from productive animals dwelling in the south of Tyumen region allows concluding the following.
 The number of positive mastitis tests decreases. Over the three years, the positive milk tests decreased almost twice.
 Over the three years, the etiological mastitis structure of productive animals includes three bacterial species, E. coli, St. aureus, Ps. aeruginosa, that are isolated both as associates and as monocultures.
 The main cause of subclinical mastitis is Staphylococcus aureus with the percentage in the etiological structure over the last three years of 49.2%. However, this relations can change.
 The relation of species in the etiological mastitis structure of productive animals fluctuates over years and over seasons.
 The main cause of subclinical mastitis of productive animals in Tyumen region in July of 2017 is Escherichia coli; its percentage in the etiological structure is 41.7%.
 Among the studied milk samples, the largest percentage (66.7%) is taken by the milk samples from cows, and the smallest one (33.3%) by those taken from goats.
 The etiological mastitis structure of cows in July 2017 is formed by three species, E. coli, St. aureus, Ps. aeruginosa, while the main cause of subclinical mastitis is E. coli.
 The etiological mastitis structure of goats is equally formed by two species, E. coli, and St. aureus.
Since the etiological mastitis structure is composed of microorganisms that are quite widely spread and belong to sanitary indicator microorganisms, one can suggest that such situation is conditioned by the following factors: reduced resistance of animal organism, poor feeding, violation of hygienic rules and milking rules, udder trauma, violation of milk sampling rules for bacteriological studies. 
